Although bioluminescence, in general, presumably depends on the presence of a specific enzyme-substrate system, extracts of heat-labile ("luciferase") and heatstable ("luciferin") components which emit light when mixed (the luciferin-luciferase reaction) have been definitely obtained from only seven1 of the many types of luminescent organisms known, viz., certain bivalves (Pholas, Roceltaria), ostracod crustacea (Cypridina), the marine fireworm (Odontosyllis), deep-sea shrimp (Systellaspis, Heterocarpus, the fresh-water limpet (Latia), fireflies, and bacteria. The one instance in which a luciferin-luciferase reaction has been reported in products of a luminous fish (Malacocephalus laevis)2 is questionable because of the bacteriallike properties of the material and the subsequent cultivation of luminous bacteria from the light organ.3
Luminescence was recently detected (Y. H.) in specimens of a small fish, Parapriacanthus beryciformis Franz,4 in a Shimoda fish market. Common to coastal waters of Japan from Yokohama southward, this fish of the family Pempheridae presents no unusual features externally, and close scrutiny of living specimens at night is needed to observe their luminescence. Internally, two photogenic ducts occur ventrally between the pectoral fins and anus (Figs. 1 and 2) underlying translucent muscle which serves as a lens, as in Acropoma japonicum, Paratrachichthys prosthemius, and several fish of the Leiognathidae.5 Of the two ducts, the more anterior, or thoracic, duct is a V-shaped, thin, white, tubular structure, closed at each end; in appearance it resembles the U-shaped duct of Acropoma japonicum that contains symbiotic luminous bacteria. In a fish of 75 mm. in total length, this duct is approximately 10 mm. long, 1 mm. wide, and 0.2 mm. thick. The more posterior, or anal, duct is filiform, lying mid-ventrally and extending to the rectum, with which it communicates through a small pore. In a 75-mm.-long fish, this duct is about 7 mm. long, 1 mm. wide. and 0.2 mm. thick. By pressing a living specimen between one's fingers, a luminous exudate is forced out of the anus. Attempts to cultivate luminous bacteria, by the usual methods, from the photogenic organs of ten specimens gave negative results.
When dissected out, minced, and placed in deionized or tap water, the photogenic organs yield a brightly luminous solution whose light persists for many hours. Luminescence of such solutions is oxygen-dependent, for it is extinguished by evacuating the air and returns when air is readmitted.
Preparations of crude luciferase were made in two ways from the luminescent ducts dissected out of about a dozen specimens in each case. The first method consisted merely of grinding the ducts in a mortar and working up the resulting brei in sea water or in deionized water. The second consisted of placing the minced ducts in a large volume of cold acetone, followed by washing with acetone at room temperature, grinding in a mortar, and taking up in sea water. This latter method resulted in a completely dark solution, whereas at least a dim light persisted for a long time in solutions prepared by the former method. Preparations of crude luciferin were made by boiling for 1-2 minutes a similar quantity of minced ducts in a few milliliters of deionized water, followed by rapid cooling in an ice bath. Very brief boiling was not sufficient to extinguish the light after rapid cooling.
Luminescence immediately appeared on adding the crude luciferin solution to the acetone-extracted enzyme preparation; when added to faintly luminous preparations of the organs that had been merely ground, the light immediately became bright. Hot-and cold-water extracts prepared from non-luminous tissues from various parts of the body by boiling and grinding, respectively, did not cross-react to give luminescence with extracts from the luminous organs, but extracts prepared from the two luminous organs separately reacted with each other.
Adenosine triphosphate, important in the luminescence of firefly extracts6 had no observable effect on the luminescence of the above extracts. Accessory factors that influence the luminescence of bacterial extracts, including flavine mononucleotide (FMN), reduced diphosphopyridine nucleotide (DPNH), and decaldehyde,7 singly or in combinations of FMN plus DPNH, and FMN plus DPNH plus decaldehyde, had only the effect that a slightly brighter luminescence was evident when DPNH was added, either alone or in the above combinations.
The first clear demonstration of a luciferin-luciferase reaction in the luminescence of a fish is of special interest in extending the small list of bioluminescent organisms from which components active in light emission have been successfully separated and invites further biochemical research on this system, as well as a re-examination and extension of investigations of other luminous fish. The histology of the luminous organs is currently under study.
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